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@ Image sensing apparatus. 



© In an image sensing apparatus, by forming a 
signal processing unit which processes a signal from 
an image sensing unit on an expansion board of a 
computer or a PCMCIA card, it is possible to easily 
control the image sensing unit, process a signal from 
the computer, and by taking an image signal into an 



image processing unit immediately, reduces deterio- 
ration of the signal. Further, the image sensing unit 
is separated from the signal processing unit, and 
data specific to the image sensing unit is processed 
by the signal processing unit, thereby various types 
of image sensing units can be controlled. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an image 
sensing apparatus for inputting images into conn- 
puters and, more particularly, to an image sensing 
apparatus which directly controls various functions 
for inputting images using a computer. 

An apparatus which inputs a picked-up images 
and makes realize desk top publishing (DTP) and a 
visual telephone by using a computer has become 
common. Accordingly, the conventional apparatus 
has a configuration as shown in Fig. 18 in order to 
Input a sensed image into the computer. 

In Fig. 18, reference numeral 400 denotes a 
conventional video camera as an image sensing 
device whose block diagram is shown in the figure, 
and reference numeral 420 denotes a video input 
board included in a computer (not shown). The 
image sensing device 400 and the video input 
board 420 are connected via a video cable 410, 
and the video input board 420 receives and pro- 
cesses a composite video signal which is outputted 
from the image sensing device 400. 

First, the image sensing device 400 converts a 
sensed image into an electrical image signal after 
focusing the image using an optical lens 101 P and 
passing through an iris diaphragm (shutter) 102P 
on a photo sensor of a CCD 103P. A camera 
controller 401 controls a motor driver 106P and a 
driving circuit 107P, thereby changing zooming ra- 
tio, iris, shutter speed, and so on, of the lens 101P 
and the shutter 102P. Further, timing signal for 
driving the CCD 103 is generated by a timing 
signal generator 108P. 

The electrical image signal obtained at the 
CCD 103P is a color signal corresponding to a 
color separation access <not shown) provided in 
front of the CCD 103P, and a signal processor 402 
applies various processes to the electrical image 
signal, thereby converts it into a luminance signal 
and a color difference signal. A color separation 
filter, which is made of small-sized color filters for, 
say, Cy, Mg, G, and Ye, is so arranged repeatedly 
in a predetermined order, that each pixel corre- 
sponds to each color filter. The luminance signal 
and the color difference signal are converted into 
composite video signals by a known encoder 160P, 
further inputted to the video input board 420. A 
known decoder 421 in the video input board 420 
decodes the inputted composite video signals, thus 
reproduces the luminance signal and the color dif- 
ference signal. The luminance signal and the color 
difference signal, outputted from the decoder 421 
is inputted into a memory 156P in accordance with 
control by a memory controller 157P. 

The video input board 420 is constructed as an 
expansion board to be built in a computer, and 
connected to the computer via computer bus 155P. 



The computer bus 155P known as ISA Bus, VL 
Bus, Nu Bus, or the like, includes address lines, 
data lines, an interruption line, a clock, a read 
signal, a write signal, power supply, signal ground, 
5 and so on. Reference numeral 422 denotes a bus 
controller which is constructed so as to control the 
memory controller 157P by reading and interpret- 
ing data from the data bus when the video input 
board 420 is selected, which can be determined by 

10 decoding the address signal on the address line of 
the computer bus 155P. The memory 156P is 
connected to the computer bus 155P, and the 
image data stored in the memory 156P is transmit- 
ted to the data lines of the computer bus 155P in 

76 accordance with control by the memory controller 
157P. Thus, a main CPU of the computer can 
receive the image data and store it in a storage 
medium, such as a hard disk. 

Further, regarding automatic focus, a method is 

20 known to focus on an object, by detecting distinc- 
tion of a display by analyzing an image signal of 
the object, and by controlling positions of the lens 
so that the distinction becomes maximum. The 
distinction is evaluated by using intensity of high 

25 frequency component, extracted by using a band- 
pass filter, of an image signal, or intensity of detec- 
tion of blurring width, extracted by using a differen- 
tial circuit, of the image signal. The intensity of the 
detected blurring width is low when the object is 

30 not properly focused, however, it increases as the 
object becomes better focused, and reaches the 
maximum value when the object is perfectly fo- 
cused. 

Further, in order to minimize the size of a 

35 camera, a conventional camera adopts a group of 
lenses of a rear focusing type, in which a focusing 
is achieved by moving a focus compensation lens. 
Fig. 11 shows examples of graphs representing 
cam loci. As shown in Fig. 1 1 , relationship between 

40 the positions of a zoom lens and a focus com- 
pensation lens is not linear, thus, in order to 
achieve smooth zooming operation, it is necessary 
to make a table representing the cam locus and 
calculate the position of the focus compensation 

45 lens based on the speed of zooming and the 
position of the zoom lens. The cam loci stored in 
the table are Inherent to a group of camera lenses. 

In order to focus smoothly and at high speed 
during zooming operation, the focus compensation 

60 lens is moved in accordance with the cam locus. 
Furthermore, in order that the cam locus suitable 
for a distance to an object is automatically se- 
lected, the focus compensation lens is moved in 
accordance with the cam locus corresponding to 

55 the position and speed of the zoom lens, and to the 
distance to the object, which is based on the cal- 
culation performed by referring to the distinction 
and the cam locus table. 
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In addition, as "teleconference" has become 
conr^mon recently, several nnodifications of a tiltable 
pan head for a video camera used for the telecon- 
ference can be suggested. 

For example, a construction in which a rotating 
part of the pan head has coaxial configuration with 
a single conductor and electrical transmission and 
reception between a base and the pan head is 
performed via the coaxial configuration, eliminates 
interference of wirings provided between the pan 
head and the base. Thereby the pan head can 
move freely without limiting its angular movement. 

However, in a case where a video camera is 
used as an image sensing device as described 
above, an image signal obtained from the CCD is 
converted into a composite video signal once, then 
inputted into the video input board. The signal is 
then decoded and converted into each signal for Y 
(luminance signal), R-Y. B-Y (color difference sig- 
nals), and stored in the memory. Therefore, quality 
of the image is deteriorated comparing to an image 
reproduced by directly converting a signal read by 
the CCD into Y, R-Y. and B-Y signal. Further, cost 
to manufacture the apparatus is higher since the 
apparatus requires complicated circuit comparing 
to an apparatus which reproduces an image by 
directly converting a signal read by the CCD into Y. 
R-Y, and B-Y signal. 

In a case where lenses of a camera are 
changed, since cam loci differ from lenses to len- 
ses, a cam locus which suits a lens newly attached 
to the camera can not be used, thus only distinc- 
tion of an object can be used for determining 
whether automatic focusing is appropriate. In that 
case, since characteristics of cam loci are not 
linear, it takes considerable time to find focusing 
position of lenses, and zooming operation can not 
be carried at high speed. 

Further, when a cam locus table is used, it is 
necessary for a camera control circuit to have cam 
locus tables, each of which is suitable to each 
attached lens. This requires an image signal pro- 
cessor to have a large memory area. However, the 
number of tables which can be stored in the mem- 
ory area is limited, therefore, many kinds of cam- 
era heads having different configuration can not be 
used. 

In a case of the aforesaid video camera for 
teleconference, it is required that the angular speed 
of the pan head should be increased even the 
limitation on the rotationable angle of the pan head 
is freed. 

This is very important to design such system 
that detects verbal sound of a speaker and pans 
the video camera to pick up the image of a speak- 
er as soon as possible, when a plurality of atten- 
dants are in a conference room sitting around a 
table where a video camera is set in the center of 



the table. 

In order to improve the angular speed of the 
pan head, there are considered to: 

1 ) Strengthen power of a driving motor for rotat- 
5 ing the pan head; 

2) Modify the rotating structure of the pan head; 
and 

3) Reduce the weight of the upper portion of the 
pan head. 

70 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present in- 
vention to provide an image sensing apparatus 

75 which can be manufactured at a low cost, repro- 
duce high resolution image signal with less deterio- 
rated, and easily control its various image sensing 
functions by a computer. This can be done by 
separating an image sensing unit from a signal 

20 processor, directly inputting an image signal from 
the CCD which is obtained at the image sensing 
unit, into an expansion board included in the com- 
puter, performing various signal processings in the 
expansion board in the computer for producing Y. 

25 R-Y. and B-Y signals, and communicating between 
the image sensing unit and the expansion board in 
the computer, which makes it possible for the ex- 
pansion board to control operations, such as zoom- 
ing operation, focusing, or the like that is conven- 

30 tionally performed by a video camera. 

It is another object of the present invention to 
provide an image sensing apparatus capable of 
coping with changes of arrangement of a color filter 
in the image sensing unit and changes to the 

35 number of pixels of a CCD, by changing a program 
loaded in a DSP (digital signal processor) without 
changing the hardware of the signal processor, in 
which signal processing conventionally performed 
in the expansion board of a computer is changed 

40 to be performed by the DSP where the program 
can be loaded. 

Still another object of the present invention is 
to provide an image sensing apparatus capable of 
controlling various image sensing units at high 

45 Speed. 

Further, still another object of the present in- 
vention is to improve the angular speed of the pan 
head by reducing the weight of the video camera 
which is one of the heavy elements on the upper 

50 portion of the pan head. 

In order to achieve the aforesaid object, there 
is provided an image sensing apparatus compris- 
ing: 

a camera head unit which comprises: image 
65 forming means for forming an optical image of an 
object; image sensing means for converting the 
optical image formed by the image forming means 
into an electrical image signal; and control means 
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for controlling the image forming means, and an 
image signal processing unit which comprises: sig- 
nal processing means, connected with the camera 
head unit via a communication line, for performing 
predetermined process on the electrical image sig- 5 
nal provided by the camera head unit; storage 
means for storing the image signal obtained by the 
signal processing means; and communication 
means for interchanging predetermined data with 
the camera head unit. io 

Further, in order to achieve the aforesaid ob- 
ject, there is provided an image sensing apparatus 
consisting of a camera head unit for forming an 
optical image of an object and for converting the 
optical image into an electrical image signal, and of 76 
an image signal processing unit, connected to the 
camera head unit via a communication line, for 
performing predetermined process on the electrical 
image signal sent from said camera head unit, 
wherein the camera head unit comprises: storage 20 
means for storing characteristic data of the camera 
head unit; and transmission means for transmitting 
the characteristic data to the image signal process- 
ing unit via the communication line, and wherein 
the image signal processing unit comprises: gen- 25 
erating means for generating control information for 
the camera head unit based on the characteristic 
data transmitted from the camera head unit and the 
electrical image signal from the camera head unit; 
and transmission means for transmitting the control 30 
information to the camera head unit via the com- 
munication line, wherein the camera head unit con- 
trols operations thereof on the basis of the control 
information sent from the image signal processing 
unit. 35 

Furthermore, in order to achieve the aforesaid 
object, there is provided an image sensing appara- 
tus consisting of a rotatable stage which includes a 
video camera having an image sensor and of a 
base for holding the rotatable stage, the rotatable 40 
stage and the base are connected by a rotational 
shaft, combining means in the video camera, for 
adding and combining at least a pixel clock, a 
composite synchronizing signal, and image infor- 
mation from the image sensor before predeter- 45 
mined camera process including at least decoding 
of a color filtered signal from the image sensor, -y- 
process, and matrix process, and modulating 
means for modulating a signal from the combining 
means. 50 

Other features and advantages of the present 
invention will be apparent from the following de- 
scription taken in conjunction with the accompany- 
ing drawings, in which like reference characters 
designate the same or similar parts throughout the 55 
figures thereof. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, 
illustrate embodiments of the invention and. to- 
gether with the description, serve to explain the 
principles of the invention. 

Fig. 1 is a block diagram illustrating a configura- 
tion of an image sensing apparatus according to 
a first embodiment of the present invention; 
Fig. 2 is a block diagram illustrating a configura- 
tion of an image sensing apparatus according to 
a first modified example of the first embodiment; 
Fig. 3 is a flowchart showing a process of an 
operation of the image sensing apparatus ac- 
cording to the first modified example of the first 
embodiment; 

Fig. 4 is a block diagram illustrating a configura- 
tion of an image sensing apparatus according to 
a second modified example of the first embodi- 
ment; 

Fig. 5 is a block diagram illustrating a configura- 
tion of an image sensing apparatus according to 
a second embodiment of the present invention; 
Fig. 6 is a flowchart showing an operation of the 
image sensing apparatus according to the sec- 
ond embodiment; 

Fig. 7 is a flowchart showing a process of an 
operation of an image sensing apparatus ac- 
cording to a first modified example of the sec- 
ond embodiment; 

Fig. 8 is a flowchart showing a process of an 
operation of an image sensing apparatus ac- 
cording to a second modified example of the 
second embodiment; 

Fig. 9 is a fiowchart showing a process of an 
operafion of an image sensing apparatus ac- 
cording to a third modified example of the sec- 
ond embodiment; 

Fig. 10 is a flowchart showing a process of an 
operation of an image sensing apparatus ac- 
cording to a fourth modified example of the 
second embodiment; 

Fig. 11 shows examples of graphs of cam loci; 
Figs. 12A and 12B are block diagrams illustrat- 
ing a configuration of a tiltable pan head video 
camera system according to a third embodiment 
of the present invention; 

Fig. 13 is a view of a tiltable pan head seen 
from a side; 

Fig. 14 is a graph of output shape of a video 
signal: 

Fig. 15 illustrates a configuration of an encoder; 
Fig. 16 is a graph showing the spectrum of a 
FSK signal; 

Fig. 17 is a block diagram illustrating a configu- 
ration of a phase synchronizing circuit; and 
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Fig. 18 is a block diagram illustrating a configu- 
ration of a conventional image sensing appara- 
tus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiment of the present invention 
will be described in detail in accordance with the 
accompanying drawings. 

<First Embodiment) 

Fig. 1 is a block diagram illustrating a configu- 
ration of an image sensing apparatus according to 
a first embodiment of the present invention. In Fig. 
1. reference numeral 100 denotes an image sens- 
ing unit and reference numeral 101 denotes a lens 
which can control functions, such as automatic 
focusing and zooming, by a motor driver 108, for 
optically forming an image of an object. Reference 
numeral 102 denotes a shutter, and reference nu- 
meral 107 denotes driving circuit for driving an iris 
(shutter). The motor driver 106 and the driving 
circuit 107 are controlled by an image sensing 
controller 110. 

Further, reference numeral 103 denotes a CCD 
sensor as image sensing means, and the image of 
the object coming through the lens 101 focuses on 
the photo sensors of the CCD 103; and 104, a pre- 
processor which applies sample and hold process 
and automatic gain control (AGC) to an image 
signal read from the CCD 103, and output from the 
pre-processor is sent to a signal processing board 
1 40 connected via a connector 111 through a cable 
SL 

Furthermore, a timing signal generator 108 
generates a timing signal for driving the CCD 103 
and the signal processing board 140, and it also 
generates various kinds of timing signals on the 
basis of HD (horizontal synchronizing signal) and 
VD (vertical synchronizing signal) provided from 
the signal processing board 140 through the con- 
nector 111, and the part of the generated signals is 
sent to the signal processing board 140 via the 
connector 111. 

A DC- DC converter 109 provides electricity of 
a stable voltage for driving the CCD 103 by using a 
power supply provided from the signal processing 
board via the connector 111. The image sensing 
controller 110 interchanges serial data with the 
signal processing board 140 via the connector ill 
and controls the entire image sensing unit 100, 
more specifically, zooming, iris (shutter speed) and 
the like, in accordance with the control data from 
the signal processing board 1 40. 

The connector 1 1 1 is connected to a connector 
150 in the signal processing board 140 via cable 



SL, and an image signal, various timing signals, 
signals for serial communication, power supply and 
signal ground, and so on, are transmitted through 
these connectors. It should be noted that, instead 

5 of using the cable SL, wire-less communication can 
be employed between the connector 111 and the 
connector 150. 

The signal processing board 140 is provided as 
a built-in expansion board of a computer. The 

10 image signal provided to the signal processing 
board 1 40 via the connector 1 50 is converted into a 
digital signal by an A,'D converter 151, then the 
converted signal is inputted into a signal process- 
ing circuit 152. The signal processing circuit 152 

75 generates a luminance signal Y and color differ- 
ence signals from the image signal obtained in 
accordance with the color filters attached to the 
CCD 103. 

In order to generate color difference signals, a 

20 color separation unit performs a synchronized de- 
tection and a matrix operation on the image signal 
in order to separate the image signal into R, G, and 
B signals. After that white balancing and y correc- 
tion are applied to these R, G, and B signals, then 

25 color difference signals of R-Y and B-Y and gen- 
erated by using a color difference matrix. Time 
division duplex is performed on the color difference 
signals. The luminance signal Y and the duplexed 
color difference signals generated by the signal 

30 processing circuit 152 are then converted into ana- 
log signals by a D/A converter 154. A synchroniz- 
ing signal is added to the luminance signal by a 
synchronizing signal adding circuit (not shown). 
This luminance signal and the color difference sig- 

35 nals are outputted to an outside of the signal pro- 
cessing board, from a terminal 162 and a terminal 
163, respectively. Both signals can be also stored 
in a memory 156 in accordance with control by a 
memory controller 157. 

40 The image data (a luminance signal Y and 

color difference signals) which is stored in the 
memory 156 and the image data outputted from 
the signal processing circuit 152 are transmitted to 
an encoder 160 alternatively by a change-over of 

45 switches 158 and 159. Thus, if a composite video 
signal which is an analog signal generated from the 
luminance signal and the color difference signals 
by using a known encoder, is outputted to an 
external monitor (not shown) from a terminal 161, it 

50 is possible to switch to see an image sent from the 
image sensing unit 100 and an image stored in the 
memory 156. 

Further, reference numeral 155 denotes a bus 
line of a computer, which generally consists of 

55 address tines, data lines, an interruption line, lines 
for clock, a read signal, and a write signal, power 
supply, and signal ground. The signal processing 
board of the present invention is connected to a 
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computer via the bus 1 55. 

A bus controller 1 53 interprets data on the data 
line of the bus 155 when the image sensing ap- 
paratus of the present invention is selected by an 
external computer, which can be determined by 
decoding address signals on the bus 155. By con- 
trolling the signal processing circuit 152 and the 
memory controller 157 in accordance with the val- 
ue of the data on the data line, and exchanging 
serial data with the image sensing unit 100 via the 
connector 150. the image sensing unit 100 can be 
controlled. 

Next, the operation of the image sensing ap- 
paratus according to the first embodiment will be 
described in detail. In the first embodiment, an 
accesses to a specific address of an address 
space which is accessible by a computer in accor- 
dance with an application program loaded in the 
computer, enables a CPU of the computer to inter- 
change commands and data with the image sens- 
ing apparatus of the present invention. It should be 
noted that the specific address can be changed by 
a DIP type switch (not shown). 

Assuming that the specific address is assigned 
to an address of 2000H (H indicates a hexa-deci- 
mal number), a computer writes a command at 
2000H in accordance with the program loaded in 
the computer, and the bus controller 153 can deter- 
mine, by decoding the address signals that the 
image sensing apparatus of the present invention is 
selected. Then the bus controller 153 receives the 
command via the data line and interpret it. The bus 
controller 153 controls the signal processing circuit 

152 and the memory controller 157, controls var- 
ious functions of the image sensing unit 100. and 
reads out various status information relating to the 
image sensing apparatus. 

For example, if the command orders to store 
the image signals in the memory 156. the bus 
controller 153 controls the memory controller 157 
to store a frame of image signals in the memory 
156, and if the command orders to read the image 
signals from the memory 156. then the bus control- 
ler 153 sets the memory address of the memory 
controller 157 to an initial address of the memory 
which stores the image signals. After that, by incre- 
menting the memory address the bus controller 

153 outputs image data stored in the memory 156 
to the data line of the bus 1 55. 

The image sensing apparatus is configured so 
that no image data is outputted to the bus when 
the address of the address lines is not 2000H. this 
configuration does not have any effect on the op- 
eration of the main CPU. Further, it is possible to 
write data from the main CPU to the memory 156. 

If the command is related to a control of image 
sensing unit, such as command for zooming and 
focusing, the bus controller 153 sends the com- 



mand to the image sensing unit 100 via the con- 
nector 150 through the serial communication line. 
The image sensing controller 110 performs the 
operation in accordance with the command, so that 

5 the image sensing unit 100 is controlled. 

As described above, by performing command 
writing and data reading at the specific address in 
accordance with an application program loaded in 
the computer, the main CPU can control the image 

10 sensing apparatus. In that case, what is written by 
using the application program loaded in the com- 
puter includes not only the command but also 
parameters which are necessary to perform various 
controls. 

75 Further, when a single command is executed 

by the bus controller 153 of the image sensing 
apparatus of the present invention, a response sta- 
tus data corresponding to the command is set in 
the status register of the bus controller 153, then 

20 the status data is transmitted to the data line of the 
bus 155 when the next reading operation of the 
specific address is performed. Thereby, the status 
data is returned to the main CPU, and the oper- 
ational situation of the image sensing apparatus 

25 can be transmitted. 

Further, when there is a command related to a 
request to read out the status data, functions, or 
the like, the information is set in the status register 
in the bus controller 153 after the status data 

30 corresponding to the command is set, this makes it 
possible that unnecessary data need not be read 
out. 

<First Modification) 

35 

Referring to Fig. 2, a configuration and opera- 
tion of an image sensing apparatus according to a 
first modification of the first embodiment will be 
described. Fig. 2 is a block diagram illustrating the 

40 configuration of the image sensing apparatus ac- 
cording to the first modification of the first embodi- 
ment. In Fig. 2, the same reference numerals as in 
Fig. 1 denotes the same elements, devices, or the 
like. In the first modification, the signal processing 

45 circuit 152 which is constructed in hardware in the 
first embodiment is replaced by a DSP (Digital 
Signal Processor) 201 which can load an applica- 
tion program. The DSP 201 can perform program- 
mable signal processing, not fixed signal process- 

50 ing. by a program loaded from the main CPU 
through the computer bus 155 via the bus control- 
ler 153. Since the image sensing unit 100 and the 
signal processing board 140 are electrically con- 
nected, the bus controller of the signal processing 

65 board 140 can detect the change when the image 
sensing unit 100 is changed to another unit. 

An operation to change a signal processing at 
the DSP 201 when the image sensing unit 100 is 



6 



11 



EP 0 674 435 A1 



12 



changed to another unit, is described below refer- 
ring to a flowchart of Fig. 3. 

First, when a fact that the image sensing unit 
100 is newly connected is detected by the bus 
controller 153, process starts at step S301. At 
S302, the bus controller 153 transmits a read re- 
quest command for reading out CCD information to 
the image sensing controller 110 of the image 
sensing unit 100 through a serial communication 
line. The CCD information includes information as 
to the number of pixels in the CCD contained in the 
image sensing unit 100, color filter information, 
information indicating which, NTSC or PAL, method 
is selected, and the like. Upon reception of the 
command, the image sensing controller 110 which 
has a memory for storing these information in 
advance immediately sends back the CCD informa- 
tion to the bus controller 153 through the serial 
communication line. 

The bus controller 153 waits to receive the 
CCD information at step S303, and after receiving 
the CCD information, the controller analyzes the 
CCD information at step S304. then outputs a re- 
quest to the main CPU to load a signal processing 
program. This program is suitable for CCD 103 of 
the image sensing unit 100 which is connected to 
the signal processing board 140 at present (S305). 
This process is performed by interrupting operation 
of the main CPU by the bus controller 153 through 
the interruption line of the bus 155. 

Practical load-down of program, program data 
is written by the main CPU, from time to time at 
addresses assigned to the image sensing appara- 
tus of the first modification, thereby the bus con- 
troller 153 receives program data through the data 
bus of the bus 155, and transfers the data to a 
program memory area of the DSP 201 in order to 
store the data. 

When the program is loaded, (YES, at step 
8306), then the process proceeds to step S307, 
where the bus controller 153 controls the DSP 201 
to execute the loaded program. Thereby, process 
of the image signal sent from the image sensing 
unit 100 is started, and it becomes possible to 
store a video signal in the memory 156 and to 
output the video signal through an external output 
terminal. Further, when the signal processing board 
140 and the image sensing unit 100 are electrically 
disconnected (which indicates that the image sens- 
ing unit 100 is disconnected from the board 140), 
operation of the DSP 201 is stopped. In order to 
restart the DSP 201, the aforesaid process is nec- 
essary. 

In the first modification, the bus controller 153 
delects a connection between the signal process- 
ing board 140 and the image sensing unit 100. and 
performs a loading of an application program, how- 
ever, it is possible to make the main CPU perform 



these operations. In that case, the operation of the 
main CPU should be interrupted when the image 
sensing unit 100 is connected of the board 140, so 
that the main CPU can start reading CCD informa- 
5 tion and loading the program. 

{Second Modification) 

Fig 4 is a block diagram of an image sensing 

10 apparatus according to a second modification of 
the first embodiment, where the apparatus has the 
image sensing controller 110, which is located in 
the image sensing unit 100 in the first modification, 
in the signal processing board 140. The image 

75 sensing apparatus according to the second modi- 
fication is able to directly control from the signal 
processing board, the motor driver 106 and the 
driving circuit 107 of the image sensing unit 100. In 
the image sensing apparatus according to the sec- 

20 ond modification, a plurality of terminal pins (not 
shown) for discrimination of CCD information are so 
provided between the connectors 111 and 150 so 
that ON/OFF information represented by the termi- 
nal pins can be changed by the image sensing unit 

25 1 00 in accordance with the CCD information. This 
configuration enables the signal processing board 
140 to discriminate the CCD information according 
to the ON/OFF information represented by the ter- 
minal pins, thus the program to be loaded in the 

30 DSP 201 can be selected. 

Note that the image sensing unit 100 may 
contain a ROM for storing the CCD information so 
that the CCD information can be read out from the 
ROM. 

35 According to the first embodiment and its 

modifications, the signal processing circuit can be 
image input means of a notebook type personal 
computer, or the like, if the signal processing cir- 
cuit is provided on a PCMCIA (Personal Computer 

40 Memory Card International Association) card. 

Accordingly, by providing the signal processing 
circuit on the PCMCIA card, it is possible for an 
apparatus such as a notebook type personal com- 
puter, which cannot attach a video capture board, 

45 or the like to obtain image input means easily and 
at low price. 

As described above, by making it possible for 
the computer to control operations such as zoom- 
ing operation and focusing, which are convention- 

50 ally performed by a video camera, the image sens- 
ing apparatus according to the aforesaid first em- 
bodiment can reproduce a high resolution image 
signal with less deterioration by employing an in- 
expensive structure, and its various image sensing 

55 elements can be controlled by a computer easily. 
These effects can be obtained, as described 
above, by separating an image sensing unit from a 
signal processor, directly inputting an image signal 
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from the CCD, which is obtained at the image 
sensing unit, into an expansion board contained in 
the computer, performing various signal proces- 
sings in the expansion board of the computer for 
producing Y» R-Y, and B-Y signals, and commu- 
nicating between the image sensing unit and the 
expansion board of the computer. 

Further, the image sensing apparatus accord- 
ing to the aforesaid first embodiment is able to 
response to changes of arrangement of the color 
filters and changes of the number of pixels of a 
CCD in the image sensing unit, by changing the 
application program loaded in a DSP without 
changing the hardware of the signal processor. 
This is because signal processing conventionally 
performed by the expansion board contained in the 
computer have been changed to be performed by 
a DSP on which the program can be loaded. 

(Second Embodiment) 

A second embodiment of the present invention 
will be described below in detail. 

Fig. 5 is a block diagram illustrating a brief 
configuration of an image sensing apparatus ac- 
cording to the second embodiment of the present 
invention. In Fig. 5. the same reference numerals 
as in Fig. 1 denotes the same elements, devices, 
or the like. In Fig. 5. reference numeral 100 de- 
notes an image sensing unit; 101-2, a fixed first 
group of lenses; 102-2, a zoom lens; 103-2, an iris 
diaphragm; 104-2. a fixed third group of lenses; 
and 105-2, a focusing lens having functions of 
correcting the movement of a focusing point in 
accordance with zooming and of focusing. Further, 
reference numeral 111-2 denotes a stepping motor; 
108-2, a motor driver for driving the stepping motor 
111-2; 113-2. a stepping motor for moving the 
focusing lens 105-2; 110-2. and a motor driver for 
driving the stepping motor 113-2. 

Further, reference numeral 112-2 denotes an ig 
meter for controlling opening of the iris diaphragm 
103-2; 109-2, a driving circuit for driving the ig 
meter 112-2; 118-2, a zoom encoder for detecting 
position information of the zoom lens 102-2; 119-2, 
an iris encoder for detecting a value of iris opening; 
and 120-2, a focus encoder for detecting position 
information of the focusing lens 105-2. The image 
sensing controller 110 finds the position information 
of the zoom lens and the focusing lens by using 
the zoom encoder 118-2 and the focus encoder 
120-2, and drives the stepping motors 111-2 and 
113-2 by controlling the motor drivers 108-2 and 
110-2 in order to perform automatic focusing and a 
zooming operation on the basis of the position 
information, thus moving the zoom lens 102-2 and 
the focusing lens 105-2. Furthermore, reference 
numeral 103 denotes a CCD as image sensing 



means, and an image of an object is focused on a 
photo sensing surface of the CCD 1 03 by aforesaid 
groups of lenses. 

Further, reference numeral 153 denotes a bus 

5 controller which controls communication between 
the bus 155 and a signal processing controller 164. 
The signal processing controller 164 communicates 
with all components on the signal processing board 
140 and the bus 155, and exchanges serial data 

10 with the image sensing unit 100 through the con- 
nector 150, thereby controls the image sensing unit 
100- 

Next. an operation of the image sensing ap- 
paratus according to the second embodiment will 

75 be described referring to a flowchart of Fig. 6. 

First, when power is turned on or when the 
image sensing unit 100 is detected as being it is 
newly connected, a signal processing controller 
164 in Fig. 5 sends a request command for reading 

20 a cam locus table to the image sensing controller 
110 in order to load the cam locus table, which 
contains cam locus data inherent to the groups of 
lenses of the image sensing unit, into a memory of 
the signal processing controller 164 at step S201. 

25 The image sensing controller 110 has a memory 
for storing these data, and when the controller 
receives the aforesaid request command, it sends 
the cam locus table to the signal processing con- 
troller 164 by using serial communication. The sig- 

30 nal processing unit 164 reads the entire data in the 
cam locus table and stores it in a memory of the 
signal processing unit 164 at step 8202. 

As described above, when the cam locus table 
is completely loaded, the controller sends a re- 

35 quest for initializing the image sensing unit 100, 
then the image sensing unit 100 is operated at step 
S203. Accordingly, processing of an image signal 
sent from the image sensing unit 100 is started. 
After the aforesaid process, when the applica- 

40 tion program in the computer is executed to send a 
command for zooming to the signal processing 
controller 164 via the computer bus 155, the signal 
processing unit 164 extracts the distinction of the 
image of the object on the display from the image 

45 signal sent from the image sensing unit 100 to the 
signal processing circuit 152. Then, the signal pro- 
cessing unit 164 sends operational information of 
the groups of lenses to the image sensing control- 
ler 110. the information is determined by the dis- 

50 tinction of the image and the cam locus table 
loaded in the memory of the signal processing 
controller 164. The signal controller 110 controls 
the operations of the zoom lens 102-2 and the 
focusing lens 105-2 in accordance with the oper- 

65 ational information. 

As described above, it is possible to control 
various kinds of image sensing units haying dif- 
ferent cam loci to perform the most suitable focus- 

8 
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ing and zooming operation. 

Further, in the rnnage sensing apparatus ac- 
cording to the second ennbodiment, similarly to the 
first embodiment, when the signal processing 
board 140 and the image sensing unit 100 are 
electrically disconnected (when the image sensing 
unit is disconnected), the signal processing control- 
ler 164 stops signal processing in the signal pro- 
cessing board, and in order to restart, the process- 
ing the same process as described above is fol- 
lowed. 

(First Modification) 

A modification of the aforesaid second embodi- 
ment will be described below. The configuration of 
the image sensing apparatus according to the first 
modification is the same as in the second embodi- 
ment, thus the explanation of elements, devices, or 
the like, is omitted. 

Fig. 7 is a flowchart showing an operation of 
the image sensing apparatus according to the first 
modification of the second embodiment. 

In the first modification, when power is turned 
on, or when the image sensing unit 100 is detected 
as being newly connected, the signal processing 
controller 164 sends a request command for read- 
ing the cam locus table to the image sensing 
controller 110 in order to load such parameters as 
the cam locus table which contains cam locus data 
inherent to the groups of lenses of the image 
sensing unit 100, speed information such as fastest 
operation speed of the zoom lens and the focusing 
lens, distance between the wide end to the tele-end 
of the zoom lens and its step amount, and distance 
between the closest and the farthest focal length 
and step amount of the focusing lens, to a memory 
of the signal processing controller 164 at step 
S301-1- 

The image sensing controller 110 has a mem- 
ory for storing these data in advance, and when the 
image sensing controller 110 receives the aforesaid 
command, it transmits these data to the signal 
processing controller 164 by using serial commu- 
nication. Then, the signal processing controller 164 
stores the entire data in its memory at step S302-1. 

Next, the signal processing controller 164 is- 
sues a transmission request command against the 
main CPU of a computer in order to send these 
data to the CPU through the bus 155 at step S303- 
1. Then the signal processing controller 164 waits 
until the main CPU is ready for receiving the data 
at step S304-1. When the main CPU is ready to 
receive data, the signal processing controller 164 
starts sending the data at step S305-1. 

After sending all the data to the main CPU, the 
signal processing controller 164 drives the image 
sensing unit 100 at step S306-1, and starts pro- 



cessing an image signal sent from the image sens- 
ing unit 100. The subsequent operation is the same 
as that in the second embodiment, thus the ex- 
planation of it is omitted. 

5 In the first modification of the second embodi- 

ment as described above, it is possible for the 
image sensing unit 100 having different cam loci to 
perform the most suitable focusing and zooming 
operations. After same time, the computer can per- 

10 form most suitable control of the image sensing 
unit 100 in accordance with an application program, 
since the computer is aware of the control param- 
eters of the groups of lenses of the image sensing 
unit 100 with the aid of the data sent from the 

75 signal processing controller 164. 

It should be noted that, after the signal pro- 
cessing board 140 and the image sensing unit 100 
are electrically disconnected (when the image 
sensing unit is disconnected), the same process as 

20 in the second embodiment is followed. 

(Second Modification) 

Fig. 8 is a flowchart showing an operation of an 

25 image sensing apparatus according to the second 
modification of the second embodiment. 

In the second modification, when power is 
turned on, or when the image sensing unit 100 is 
detected as being newly connected, the signal pro- 

30 cessing controller 164 sends an ID request com- 
mand to the image sensing controller 110, in order 
to read the ID possessed by the image sensing 
unit 100, at step S401. The image sensing control- 
ler 110 has a built-in memory for storing the ID, 

35 and when the controller receives the aforesaid 
command, it sends the ID to the signal processing 
controller 164 by using serial communication. 

The signal processing controller 164 waits until 
the image sensing controller 110 finishes reading 

40 the ID at step S402, and when the image sensing 
controller 110 has finished it, the controller sends a 
request command for sending the data to the main 
CPU of a computer, in order to load such param- 
eters relating to zooming and focusing as the cam 

45 locus table, speed information such as fastest op- 
eration speed of the zoom lens and the focusing 
lens, distance between the wide-end and the tele- 
end of the zoom lens and its step amount, and 
distance between the closest and the farthest focal 

50 length and step amount of the focusing lens, all of 
which are suitable to the ID, to a memory of the 
signal processing controller 164 at step S403. 

The computer stores these the data in a stor- 
age medium, such as a hard disc and a floppy disk 

55 (not shown), and selects the data corresponding to 
the ID, then sends it to the signal processing 
controller 164. The signal processing controller 164 
reads the entire data sent from the main CPU. and 
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stores it in the memory of the signal processing 
controller 164 at step S404. When the signal pro- 
cessing controller 164 has finished loading all the 
data from the main CPU, the controller transmits a 
request for initializing the image sensing unit 100. 
instructs the image sensing unit to work at step 
S405. and starts processing image signals sent by 
the image sensing unit 100. 

The subsequent operation is the same as that 
in the second embodiment, thus the explanation of 
it is omitted. 

According to the second modification of the 
second embodiment as described above, since the 
data, such as cam loci suitable for the groups of 
lenses in the image sensing unit 100, is provided 
from the main CPU. the data as parameters can be 
freely changed by an application program of the 
computer. 

Further, in the image sensing apparatus ac- 
cording to the second modification, similarly to the 
first embodiment, when the signal processing 
board 140 and the image sensing unit 100 are 
electrically disconnected (when the image sensing 
unit is disconnected), the signal processing control- 
ler 164 stops signal processing in the signal pro- 
cessing board, and in order to restart the process- 
ing, the same process as described above is fol- 
lowed. 

(Third Modification) 

Fig. 9 is a flowchart showing an operation of an 
image sensing apparatus according to a third modi- 
fication of the second embodiment. 

In the third modification, when power is turned 
on, or when the image sensing unit 100 is detected 
as being it is newly connected, the signal process- 
ing controller 164 sends an ID request command to 
the image sensing controller 110, in order to read 
the ID possessed by the image sensing unit 100, at 
step S501. The image sensing controller 110 has a 
built-in memory for storing the ID, and when the 
controller receives the aforesaid command, it sends 
the ID to the signal processing controller 164 by 
using serial communication. 

The signal processing controller 164 waits until 
the image sensing controller 110 finishes reading 
the ID at step S502, and when the image sensing 
controller 110 has finished it, the controller sends a 
request command for sending the data to the main 
CPU of a computer, in order to load such param- 
eters relating to zooming and focusing as the cam 
locus table, speed information, such as fastest op- 
eration speed of the zoom lens and the focusing 
lens, distance between the wide-end and the tele- 
end of the zoom lens and its step amount, and 
distance between the closest and the farthest focal 
length and step amount of the focusing lens, all of 



which is most suitable to the ID. to a memory of 
the signal processing controller 164 at step S503. 

The computer stores these data in a storage 
medium, such as a hard disc and a floppy disk (not 
5 shown), and selects the data corresponding to the 
ID, then sends it to the signal processing controller 
164 at step S504. The signal processing controller 
164 sends the data received from the main CPU to 
the image sensing controller 110 at step S505. 

10 Note that the image sensing controller 110 has a 
memory for storing the data. 

The signal processing controller 164 repeats 
the processes of steps S504 and S505 until all the 
data from the main CPU is loaded. When all the 

75 data from the main CPU is loaded (YES, at step 
S506). the signal processing controller 1 64 issues a 
request for initializing the image sensing unit 100. 
puts the image sensing unit 100 to work at step 
S507, and starts processing image signals sent by 

20 the image sensing unit 100. 

After this, when a zoom request command is 
sent to the signal processing controller 164 via the 
bus 155 in accordance with the application pro- 
gram of the computer, the signal processing con- 

25 troller 164 sends the zoom request command to 
the image sensing controller 110, as well as ex- 
tracts distinction of the image of the object from 
the image signal which Is sent from the image 
sensing unit 110 to the signal processing circuit 

30 152, and sends result of the extraction to the image 
sensing controller 110. 

The image sensing controller 110 controls op- 
erations of the zoom lens 102-2 and the focusing 
lens 105-2 in accordance with calculation based on 

35 the data and the cam locus table loaded in the 
memory. 

According to the third modification of the sec- 
ond embodiment as described above, since data 
such as cam loci suitable for the groups of lenses 
40 in the image sensing unit 100, is provided from the 
main CPU. the data as parameters can be freely 
changed by an application program of the com- 
puter . 

Further, in the image sensing apparatus ac- 
45 cording to the third modification, an operation when 
the signal processing board 140 and the image 
sensing unit 100 are electrically disconnected 
(when the image sensing unit 100 is disconnected) 
is similar to that of the first embodiment. 

60 

(Fourth Modification) 

Fig. 10 is a flowchart showing an operation of 
an image sensing apparatus according to a fourth 
55 modification of the second embodiment. 

In the fourth modification, when power is turned 
on, or when the image sensing unit 100 is detected 
as being newly connected, the signal processing 

10 
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controller 164 sends an ID request command to the 
image sensing controller 110, in order to read the 
ID possessed by the image sensing unit 100 at 
step S601. The image sensing controller 110 has a 
built-in memory for storing the ID, and when the 
controller receives the aforesaid command, it sends 
the ID to the signal processing controller 164 by 
using serial communication. 

The signal processing controller 164 waits until 
the image sensing controller 110 finishes reading 
the ID at step S602, and when the image sensing 
controller 110 has finished it, the controller sends a 
request command for sending the data to the main 
CPU of a computer, in order to load such param- 
eters relating to zooming and focusing as the cam 
locus table, speed information such as fastest op- 
eration speed of the zoom lens and the focusing 
lens, distance between the wide-end and the tele- 
end of the zoom lens and its step amount, and 
distance between the closest and the farthest focal 
length and step amount of the focusing lens all of 
which are suitable to the ID, to a memory of the 
signal processing controller 164 at step S603. 

The computer stores these data in a storage 
medium, such as a hard disc and a floppy disk <not 
shown), and selects the data corresponding to the 
ID, then sends it to the signal processing controller 
164. The signal processing controller 164 has a 
built-in memory for storing the data. 

When all the data is loaded (YES, at step 
S604), the signal processing controller 164 sends a 
request command for receiving data to the image 
sensing controller 110 in order to send the re- 
ceived data to the image sensing controller 110 at 
step S605. The image sensing controller 110 also 
has a built-in memory for storing these data. 

When the Image sensing controller 110 re- 
ceived the aforesaid command, it waits until the 
signal processing controller 164 sends data. When 
the signal processing controller 164 sends all the 
received data to the image sensing controller 110 
(YES, at step 8606), it issues a request for initializ- 
ing the image sensing unit 100, puts the image 
sensing unit 100 to work at step S607, and starts 
processing an image signal sent from the image 
sensing unit 110. 

It should be noted that the aforesaid series of 
operations in the fourth modification correspond to 
a case in which deterioration of computer perfor- 
mance is prevented by reducing the occupied time 
period of the computer bus 155 when large amount 
of data is exchanged in the third modification. 

Further the subsequent operation is the same 
as that in the third modification, thus the explana- 
tion of it is omitted. 

In the fourth embodiment as described above, 
since the computer knows the control parameters 
of the groups of lenses of the image sensing unit 



100. It is possible for the computer to perform 
control which is most suitable to the image sensing 
unit 100, by using the application program of the 
computer. It is also possible for the computer to 
5 freely change these parameters by using an ap- 
plication program of the computer, since data such 
as cam loci suitable for the groups of lenses in the 
image sensing unit 100 is provided by the main 
CPU. 

10 Further, in the image sensing apparatus ac- 

cording to the fourth modification, an operation 
when the signal processing board 140 and the 
image sensing unit 100 are electrically reconnected 
(when the image sensing unit 100 is reconnected) 

76 is similar to that of the first embodiment. It should 
be noted that the apparatus according to the sec- 
ond embodiment may store in a memory such 
parameters as sensitive information of image sens- 
ing devices in a camera unit, data relating to a kind 

20 of color filter, its spectrum characteristics and its 
array, the number of picture elements that the 
image sensing devices have, the number of the 
image sensing devices, again, characteristics of 
non-linearity, operational characteristics of an iris, 

25 shutter and other optical elements, and then trans- 
mit these parameters to a signal processing unit. 
This configuration optimizes characteristics of a 
signal processing and its control. 

As described above, it is possible to perform 

30 the most suitable control for the exchangeable 
camera head unit by generating control information 
for the lenses dependent upon the data from a 
camera head unit. 

Further, by connecting a computer to an image 

35 signal processing unit, which is separated from the 
camera head unit, it is possible to control the 
camera head unit easily from the computer. 

<Third Embodiment) 

40 

A third embodiment of the present invention 
will be described below. 

Figs. 12A and 12B is a block diagram of the 
electrical configuration of a tiltable pan head video 
45 camera system according to the third embodiment 
of the present invention. In Rg. 12A, reference 
numeral 348 denotes a video camera head; 349, a 
modulation/demodulation circuit block on a rotat- 
able stage of a pan head; and In Fig. 12B, refer- 
so ence numeral 350 denotes a modulation/ demodu- 
lation circuit block on a base. Further, reference 
numeral 301 denotes an Image sensor, e.g., a 
CCD; 302, a sample/hold and AGC circuit; 303. an 
encoder for converting a signal to a signal with a 
55 predetermined format; 304, driver for the image 
sensor 301; 305. a liming signal generator for gen- 
erating various kinds of timing pulses necessary for 
driving the image sensor 301; 306. a synchronizing 
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Signal generator (SSG); and 307, a nnicroconnputer. 

Further, reference numeral 308 denotes exter- 
nal input/output terminals of the video camera 
head; 309, a connecting cable; 310, connecting 
terminals of a video camera in a rotatable stage of 
the pan head; 311, an AM modulator; 312, a band 
pass filter (BPF); 313, a microcomputer; 314, an 
FSK modulator; 315. a band pass filter (BPF); 316, 
an adder; 317, an FSK demodulator; 318. a band 
pass filter (BPF); and 319 and 320, buffer amplifi- 
ers. 

Further, reference numeral 321 denotes tilt 
driving motor; 322, a DC-DC converter; 323, a low 
pass filter (LPF); 324, a capacitor for impending a 
DC current; 325, an output matching resistor; 326, 
a pan shaft which forms an external conductor of a 
signal-color type coaxial construction; and 327, a 
core cable forming a central conductor of the sig- 
nal-core type coaxial construction. 

Reference numeral 328 denotes an inductor; 
329 and 330. buffer amplifiers; 331, a band pass 
filter; 332. an AM demodulator; 333. a low pass 
filter (LPF): 334. a sensor processing circuit; 335. 
an NTSC encoder; 336, a phase-locked loop circuit 
(PLL); and 337, a synchronizing signal generator 
(SSG). 

Further, reference numeral 338 denotes a 
microcomputer; 339, an FSK demodulator; 340, a 
band pass filter (BPF); 341. an output matching 
resistor; 342. an FSK modulator; 343, a band pass 
filter; 344, a pan driving motor; 345, a power sup- 
plying circuit; 346, an AC plug; and 347, external 
input/output terminals on the base. 

Fig. 13 illustrates side view showing a configu- 
ration of a tiltable pan head according to the third 
embodiment. It should be noted that elements, 
devices, or the like, which are not directly related 
to the present invention are not shown in the figure- 
In Fig. 13, reference numeral 361 denotes an 
object lens; 362, a tilt rotational shaft; 362a. a tilt 
shaft holder; 363, a tilt base; 364. a pan head; 365, 
a pan shaft holder; 366, a base; and 367 and 368, 
connecting cables. Note that, in Fig. 13, the same 
reference numerals as in Fig. 12 denote the same 
elements, devices or the like, and the explanation 
of them are omitted. 

Next, an operation according to the third em- 
bodiment will be explained with reference to Figs. 
12 and 13- 

When an AC power is supplied to the power 
supplying circuit 345 via the AC plug 346 of the 
modulation/demodulation circuit block 350 on the 
base 366, a predetermined DC voltage is applied to 
the entire circuit block 350, as well as to the core 
cable 327 of the pan head 326 via the inductor 
328- The DC voltage is also applied to the circuit 
block 349 of the pan head 364 via the core cable 
327, where noises on the DC current are eliminated 



by passing the current through the low pass filter 
323- The DC voltage is then converted to a desired 
DC voltage by the DC-DC converter 322. 

The DC voltage puts electrical circuits of the 

5 circuit block 349 to work and is applied to connect- 
ing terminals of the video camera 310 and further 
provided to the video camera head 348 via the 
connecting cable 309, thus turning on the video 
camera 348. The microcomputer 307 of the video 

10 camera 348 performs predetermined initialization 
after the power is turned on, thereby the video 
camera starts functioning. 

An image focused by the object lens 361 in 
Fig- 13 induces prescribed amount of electrical 

75 charge on each pixel of the image sensor 301 
which consists of, e. g., a CCD. and the electrical 
charge on each pixel is detected by the sensor 301 
as a voltage information. The voltage information is 
processed by a sample and hold method at the 

20 sample/hold and AGC circuit 302. in accordance 
with a predetermined sampling signal, thereby a 
desired image information is extracted. 

Immediately after, a signal having the extracted 
information passes through an automatic gain con- 

25 trol amplifier (AGC) where the signal is adjusted to 
have a predetermined amplitude level, then the 
signal is sent to the encoder 303. After processed 
at the AGC, the encoder 303 encodes the image 
information (referred as "video information", 

30 hereinafter) into a signal having a format of video 
signal output as shown in Fig. 14. 

In Fig. 14. reference numeral 371 denotes a 
horizontal synchronizing signal equivalent to a sig- 
nal in the NTSC method, lasting about 5 msec; 372. 

35 an area for a color burst signal which can contain 
about 8 to 12 cycles of color sub-carrier signals of 
3.58 MHz in the NTSC method, however, in the 
third embodiment instead of these sub-carrier sig- 
nals, a pixel clock lasting 2.4 usee for horizontal 

40 reading of the sensor 301 is inserted. It should be 
noted that a vertical synchronizing signal and an 
equalizing pulse are the same as those in the 
NTSC method. 

Rg. 15 is a diagram illustrating the configura- 

45 tion of the encoder 303, in Fig. 15, reference nu- 
meral 381 denotes a buffer amplifier; 382, an ad- 
der; and 387, a video amplifier. Inputted video 
information is sent to the adder 382 after passing 
through the buffer amplifier 381. Whereas, regard- 
so ing a composite synchronizing signal 383 gen- 
erated by the synchronizing signal generator, a 
pixel clock 384 (if a CCD sensor has 405 pixels, it 
is 4 fsc, where 2.12 fsc is 3.58 MHz of the color 
sub-carrier signal), and a color burst flag (CBF) 

55 385, the composite synchronizing signal 383 is 
directly sent to the adder 392. while the pixel clock 
is selected during a period determined by the color 
burst flag (CBF) 385 at a gate circuit 386. and the 

12 



23 



EP 0 674 436 A1 



24 



selected clock is sent to the adder 382. 

Thereby a video signal shown in Fig. 14, Is 
obtained as an output signal from the adder 382, 
and that signal is outputted through the video am- 
plifier 387. 

The video signal having the form shown in Fig. 
14 at the encoder 303 is sent to the modu- 
late/demodulate circuit block 349 on the pan head 
364, via the external input/output terminals 308 and 
the connecting cable 309. In the circuit block 349, 
the video signal is amplitude modulated of a carrier 
signal of, e.g., 70 MHz as shown in Fig. 16, which 
shows characteristics of a frequency arrangement 
of the amplitude modulation. The reason for using 
a high frequency of carrier signal, namely 70 MHz, 
is as follows, by off-setting the signal level effected 
by an arrangement of on-chip color filter on the 
sensor, it is necessary to expect a bandwidth of ten 
times as wide as the ordinary video signal of 5.5 
MHz (band width for 4 mega pixels), namely 55 
MHz. 

It should be noted that Fig. 16 contains the 
spectrum of an FSK signal, however, the signal is 
used for controlling the tilt driving motor 321 and 
the video camera 348, which is not directly related 
to the present invention, thus the explanation of it 
is omitted. 

After removing noises in the video signal out of 
desired band width by the band pass filter 312, the 
amplitude modulated video signal is sent to the 
adder 316. The adder 316 superposes the FSK 
modulated signal (300KH2/310KHz, for instance) on 
the above-mentioned video signal and the resultant 
duplexed signal is outputted to the core cable 327 
of panshaft of the signal-core type coaxial con- 
struction through the buffer amplifier 320 and the 
output matching resistor 325. 

The duplexed signal reaches the band pass 
filter 331 via the buffer amplifier 329, in which only 
amplitude modulated component is separated from 
the duplexed signal. After that, the AM demodulator 
332 demodulate the AM component, then useless 
high frequency component in the AM component is 
removed by the low pass filter 333, thereby obtain- 
ing the video signal of the type shown in Fig. 14. 

The video signal is sent to the sensor process- 
ing circuit 334 and the phase-locked loop circuit 
336. The circuit 336 reproduces a continuous pixel 
clock synchronized with the pixel clock 372 (shown 
in Fig. 14) having a burst state. The continuous 
pixel clock is provided to the sensor processing 
circuit 334 as well as to the synchronizing signal 
generator 337 where the various kinds of desired 
synchronizing signals are generated based on the 
transmitted continuous pixel clock. 

In the sensor processing circuit 334, plural 
kinds of processes, such as decoding of color 
filtered signal from of a sensor, 7-process, matrix 



process, are performed in accordance with the 
video signal and the continuous pixel clock, then 
the processed signal is outputted to the NTSC 
encoder 335 in a form of, for instance, a luminance 
5 signal and color difference signal. 

The output from the NTSC encoder is transmit- 
ted to a codec of a teleconference system, for 
example, as a final video output of the video cam- 
era. 

70 The operation of the aforesaid phase-locked 

loop circuit 336 will be described supplementary. 
Fig. 17 is a detailed block diagram of the phase- 
locked loop circuit as one example. In Fig. 17, 
reference numeral 390 denotes a gate circuit ca- 

15 pable of controlling passage of a signal in accor- 
dance with a control signal; 391 , a phase compara- 
tor (PD); 392, a filter for phase compensation of a 
control signal in a phase-locked loop; 393, a volt- 
age controlled oscillator having the pixel clock as a 

20 central frequency; 394, a separating circuit of a 
synchronizing signal, especially, a horizontal syn- 
chronizing signal; 395. a pulse delay circuit by 
mono-stable multivibrator; 396, a mono-stable mul- 
tivibrator (MM) generating a pulse with a predeter- 

25 mined pulse width. 

The video signal having the wave shape in Rg. 
14 is transmitted to the gate circuit 390 and the 
synchronizing signal separating circuit 394, and in 
the latter circuit, a horizontal synchronizing signal 

30 is separated. The horizontal synchronizing signal is 
converted to a burst flag pulse by the pulse delay 
circuit 395 and the mono-stable multivibrator 396. 
Then the burst flag pulse is sent to the gate circuit 
390. The gate circuit 390 Is "ON" only while the 

35 burst flag pulse is sent, and selectively outputs a 
burst shaped pixel clock. 

The burst-shaped pixel clock is sent to the 
phase comparator 391 as a standard signal, in 
which the clock is compared with the continuous 

40 clock from the voltage controlled oscillator In terms 
of phase. An erroneous output from the phase 
comparator 391, after being phase compensated 
by the loop filter, controls the voltage control os- 
cillator 393 so that the erroneous output disap- 

45 pears. Accordingly, a continuous pixel clock which 
is synchronized with the burst-type pixel clock is 
obtained. 

As described above, tiltable pan head video 
camera system of this type, a video camera head 

50 of reduced size and weight with no processing 
circuit Is realized by outputting an unprocessed 
video signal from a sensor, superposed with the 
burst pixel clock and a composite synchronizing 
signal, and by providing the processing circuit on 

56 the base. 

Further, since video camera head is light in 
weight, the rotational speed of the tiltable pan head 
becomes higher. 

13 



25 



BP 0 674 435 A1 



26 



As many apparently widely different embodi- 
ments of the present invention can be made with- 
out departing from the spirit and scope thereof, it is 
to be understood that the invention is not limited to 
the specific embodiments thereof except as de- 
fined in the appended claims. 

In an image sensing apparatus, by forming a 
signal processing unit which processes a signal 
from an image sensing unit on an expansion board 
of a computer or a PCMCIA card, it is possible to 
easily control the image sensing unit, process a 
signal from the computer, and by taking an image 
signal into an image processing unit immediately, 
reduces deterioration of the signal. Further, the 
image sensing unit is separated from the signal 
processing unit, and data specific to the image 
sensing unit is processed by the signal processing 
unit, thereby various types of image sensing units 
can be controlled. 

Claims 

1. An image sensing apparatus comprising: 

a camera head unit which comprises: 

Image forming means for forming an op- 
tical image of an object: 

image sensing means for converting the 
optical image formed by said image forming 
means into an electrical image signal; and 

control means for controlling said image 
forming means, and 

an image signal processing unit which 
comprises: 

signal processing, means, connected with 
said camera head unit via a communication 
line, for performing predetermined process on 
the electrical image signal provided by said 
camera head unit; 

storage means for storing the image signal 
obtained by said signal processing means; and 

communication means for exchanging pre- 
determined data with said camera head unit. 

2. The image sensing apparatus according to 
claim 1, wherein the electrical image signal Is 
a color signal corresponding to the output of a 
color filter provided in front of said image 
sensing means. 

3. The image sensing apparatus according to 
claim 1, wherein the electrical image signal is 
composed of a luminance signal and a color 
difference signal. 

4. The image sensing apparatus according to 
claim 1, wherein said control means operates 
on the basis of control information transmitted 
from said image signal processing unit via said 
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communication means. 

The image sensing apparatus according to 
claim 4, wherein said image signal processing 
unit is constructed on an expansion board 
which is contained in a computer. 

The image sensing apparatus according to 
claim 5, wherein the control information is gen- 
erated by the computer. 

The image sensing apparatus according to 
claim 5, wherein the computer writes in or 
reads out an Image signal to/from said storage 
means. 



8. The image sensing apparatus according to 
claim 1, wherein said predetermined process 
performed by said signal processing means is 

20 sequentially variable. 

9. The image sensing apparatus according to 
claim 8. wherein the predetermined process is 
sequentially changed in accordance with a pre- 

25 determined program. 

10. The image sensing apparatus according to 
claim 5, wherein said predetermined signal 
process performed by said signal processing 

30 means is sequentially variable with the aid of 

an application program loaded from the com- 
puter. 

11. An image sensing apparatus consisting of a 
35 camera head unit for forming an optical image 

of an object and for converting the optical 
image into an electrical image signal, and of an 
image signal processing unit, connected to 
said camera head unit via a communication 
40 line, for performing predetermined process on 

the electrical image signal sent from said cam- 
era head unit, 

wherein said camera head unit comprises: 

storage means for storing characteristic 
45 data of said camera head unit; and 

transmission means for transmitting the 
characteristic data to said image signal pro- 
cessing unit via the communication line. 

and wherein said image signal processing 
50 unit comprises: 

generating means for generating control 
information for the camera head unit based on 
the characteristic data transmitted from said 
camera head unit and the electrical image slg- 
55 nal from said camera head unit; and 

transmission means for transmitting the 
control information to said camera head unit 
via the communication line. 
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wherein said camera head unit controls 
operations thereof on the basis of the control 
information sent from said image signal pro- 
cessing unit. 

12. The image sensing apparatus according to 
claim 11. wherein the characteristic data is 
related to cam loci of the roup of lenses. 

13. The image sensing apparatus according to 
claim 1 1 , wherein the characteristic data in- 
cludes parameters corresponding to an iden- 
tifier of said camera head unit, cam loci of the 
group of lenses, and zooming and focusing of 
the group of lenses. 

14. The image sensing apparatus according to 
claim 11, said image signal processing unit 
further comprising means for analyzing a dis- 
tinction of the object on a display as char- 
acteristics of the object. 

15. The image sensing apparatus according to 
claim 11. wherein said image signal processing 
unit is constructed on an expansion board 
which is contained in a computer. 

16. The image sensing apparatus according to 
claim 13, wherein said image signal processing 
unit is connected to a computer via a predeter- 
mined interface, the computer selects char- 
acteristic data corresponding to the identifier 
out of the characteristic data stored in ad- 
vance, and sends the selected characteristic 
data to the image signal processing unit via 
the interface. 

17. The image sensing apparatus according to 
claim 16, wherein said image signal processing 
unit generates the control information for the 
group of lenses on the basis of the characteris- 
tic data sent from the computer. 

18. An image sensing apparatus consisting of a 
camera head unit for forming an optical image 
of an object and for converting the optica! 
image into an electrical image signal, and of an 
image signal processing unit, connected to 
said camera head unit via a communication 
line, for performing predetermined process on 
the electrical image signal sent from said cam- 
era head unit, 

wherein said camera head unit comprises: 
storage means for storing characteristic 
data of said camera head unit; and 

transmission means for transmitting the 
characteristic data to said image signal pro- 
cessing unit via the communication line. 



and wherein said camera head unit con- 
trols operations thereof on the basis of the 
control information sent from said image signal 
processing unit. 

5 

19. An image sensing apparatus consisting of a 
camera head unit for forming an optical image 
of an object and for converting the optical 
image into an electrical image signal, and of an 
70 image signal processing unit, connected to 

said camera head unit via a communication 
line, for performing predetermined process on 
the electrical image signal sent from said cam- 
era head unit. 

75 wherein said image signal processing unit 

comprises: 

generating means for generating control 
information for the camera head unit based on 
the characteristic data transmitted from said 

20 camera head unit and the electrical image sig- 

nal from said camera head unit: and 

transmission means for transmitting the 
control information to said camera head, unit 
via the communication line. 

25 and wherein said camera head unit con- 

trols operations thereof on the basis of the 
control information sent from said image signal 
processing unit. 

30 20. An image sensing apparatus consisting of a 
rotatable stage which includes a video camera 
having an image sensor and of a base for 
holding said rotatable stage, said rotatable 
stage and said base are connected by a rota- 

35 tional shaft, comprising: 

combining means in said video camera for 
adding and combining at least a pixel clock, a 
composite synchronizing signal, and image in- 
formation from said image sensor before pre- 

40 determined camera process, and 

modulating means for modulating a signal 
from said combining means. 

21. The image sensing apparatus according to 
45 claim 20. wherein the camera process includes 

at least decoding of a color filtered signal from 
the image sensor, -y-process, and matrix pro- 
cess. 

50 22. The image sensing apparatus according to 
claim 20, wherein said base has processing 
means for performing the camera process. 

23. The image sensing apparatus according to 
56 claim 20. wherein the rotatable shaft has a 

signal-core coaxial configuration. 
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TRANSMIT A READ REQUEST COMMAND 
FOR READING CCD INFORMATION 
TO IMAGE SENSING CONTROLLER 




CHECK NUMBER OF PIXELS IN CCD. 
ARRANGEMENT OF COLOR FILTER. 
NTSC/PAL. ETC. 
FROM CCD INFORMATION 



I 



REQUEST MAIN CPU FOR LOADING 
CORRESPONDING PROGRAM 



3302 



8304 



8305 




MAKE DSP START EXECUTING PROGRAM 



8307 



c 



END OF PROCESSING 



8308 
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FIG. 6 
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SEND REQUEST COMMAND FOR 
READING CAM LOCUS TABLE 
TO IMAGE SENSING CONTROLLER 



S201 




START OPERATING IMAGE 
SENSING CONTROLLER 



c 



END 
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FIG. 7 
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SEND REQUEST COMMAND 
FOR READING CAM LOCUS TABLE TO 
IMAGE SENSING CONTROLLER 



S301-1 



S302-1 




REQUEST MAIN CPU OF COMPUTER TO 
RECEIVE PARAMETERS RELATING TO 
ZOOM CONTROL 



S303-1 



S304-1 




SEND DATA 



I 



START OPERATING IMAGE SENSING 
CONTROLLER 



S305-1 



S306-1 
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END 
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FIG. 8 
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SEND CAMERA ID REQUEST COMMAND 
FROM SIGNAL PROCESSING TO 
IMAGE SENSING CONTROLLER 




REQUEST MAIN CPU OF COMPUTER 
TO SEND ZOOM DATA SUITABLE TO 
RECEIVED CAMERA ID 



S404 




S401 



S403 



START OPERATING IMAGE SENSING 
CONTROLLER 



S405 



c 



END 
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SEND CAMERA ID REQUEST COMMAND 
FROM SIGNAL PROCESSING CONTROLLER 
TO IMAGE SENSING CONTROLLER 



REQUEST MAIN CPU OF 
COMPUTER TO SEND ZOOM DATA 
SUITABLE TO RECEIVED ID 



RECEIVE ZOOM DATA FROM MAIN CPU 



S501 




S503 



S504 



SEND RECEIVED DATA 
TO IMAGE SENSING CONTROLLER 



S505 




START OPERATING IMAGE 
SENSING CONTROLLER 



c 



END 



S507 
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FIG. 10 
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SEND CAMERA ID REQUEST COMMAND 
FROM SIGNAL PROCESSING CONTROLLER 
TO IMAGE SENSING CONTROLLER 



REQUEST MAIN CPU OF 
COMPUTER TO SEND ZOOM DATA 
SUITABLE TO RECEIVED ID 



S604 



SEND REOUEST COMMAND OF RECEIVING 
DATA TO IMAGE SENSING CONTROLLER 
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S603 




S605 




S607 



START OPERATING IMAGE 
SENSING CONTROLLER 
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END 
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FIG. 13 




29 




30 



EP 0 674 435 A1 



FIG. 15 
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